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Abstract (Basic) : EP 335195 A 

STable Si02 sol. contg. 0.5-30 wt . Si02 contains amorphous Si02 
particles of size (Dl) 40-500 m. micron (by dynamic light scattering), 
an elongation in one plane only and a thickness of 5-40 m. micron along 
the elongation. The ratio D1/D2 = 5-30 where 2 = 2720/S where S = 
specific area in sq. m/g. 

Pref. the medium is water and the pH is 8.5-11 or 2-4, or the 
medium is an organic solvent. 

USE/ADVANTAGE - In coating compsns . etc. Sol has excellent 
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stability and good coating properties and can be efficiently mfd. 
0/4 

Abstract (Equivalent) : EP 335195 B 

A stable silica, sol having an Si02 concentration of from 0.5 to 
30% by weight comprising a liquid medium and a plurality of colloidal 
particles of amorphous silica, each of said colloidal particles having 
an elongated shape, said shape characterised by a particle size (Dl) of 
40 to 500nm as measured by dynamic light-scattering method and an 
elongation in only one plane and a uniform thickness of from 5 to 40nm 
along the elongation as observed by electronic microscope with a degree 
of elongation of from 5 to 30 in terms of size ratio D1/D2, wherein D2 
represents a diameter calculated by equation D2 = 2720/S in which S 
represents a specific surface area in m2/g of said colloidal particles 
of amorphous silica. 
Dwg. 0/4 

Abstract (Equivalent) : US 5221497 A 

Prepn. of stable alkaline aq. silica sol. with Si02 concn. 1-6 
wt.%., particle size 40-300 microns, elongated shape of uniform 
thickness 5-20 microns and elongation 5-30 times thickness in one plane 
only comprises (1) mixing aq. water-sol. Ca or Mg salt with aq. colloid 
(particles below 3 micron) liq. active silicic acid contg. 1-6 wt.% 
Si02 at 2-50 deg.C, pH 2-4, at wt . ratio 1500-8500 ppm w.r.t. Si02, 
and (2) mixing in alkali metal hydroxide or water-soluble organic base 
or its silicate at molar ratio Si02/M20, 20-200 at 60-150 degC. for 
0.5-40 hrs . . 

The stable alkaline aq. silica sol. is pref. obtd. by contacting 
aq. Na waterglass having molar ratios Si02.Na20 from 1-4.5 and Si02 
concn. 1-6 wt.%, with H type cation exchange resin. The aq. colloidal 
active silicic acid pref. has particles not above 3 micron and pH 4-5; 
and heating is pref. at 60-250 degC. Stable silica sol. with Si02 from 
1-30 wt.%, anions and water are pref. finally removed by 
ultrafiltration to anion concn. below 0.1 wt.%. Anion removal may also 
be by OH-type anion exchange resin and corresp. silica sol. with 
0.5-2.5 wt.% may be prepd. from acidic sol. at pH 1-5 by using 
0.15-1.00 wt.% of CaO and/or MgO and finally heating at 60-300 deg.C. 
Particle sizes range from 40-500 microns with silica concn. in sol. 
from 1-40 wt.% are obtd.. 

USE/ADVANTAGE - Film coating compsns . for use in various fields, 
which do not crack or separate from ceramic fibres or form dusty 
surface as with spherical-shaped particles are provided. 
Dwg. 0/4 
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v. Ti. zr^iifs. \iimTutiW0)4tm&wft>h 
sQwnmzmm i-^'cb, ztih cao . M^o#i-^ l 

AKftftft k L T10-80m.f:%^//ffl L 1 1. 
40 ftMitaiKL-C hi£10-S0ffii:%o -«iL v«^Sit 
^^«*«a<7)»i Lv^i ITU, isitftu 



1 1 

bwmtL<* mat. *satLTaamsii4. 

( b ) TMTti . US ( a ) zeicj: oTf# Wtfr* 
( a ) XEtfcJ: -> T»fe*lfc*»«t %~IC 

4 1 < , muxummt ixmmz 

ft4, r^»y*fWcB^«5>LTK. «U.fcf. -fh'J 

*A*Rfl:«!L *y>f-/lh yx*y-/U7>*-»W. 

T> : t—*?J+&iStft'ffl&. tyx?y-;P75>\ >x 
?y-nr$>\ hyx?y-A-T$>\ n.n-i/** 
'U^/-/iTa>, n- (iS-rsy^^/pj x?y 
—)VT a > % N-y-7^x*y-;U7Sy. ^/ro/\' 

*>*»ttSBffit ltwl ass* h y*^ % sk* y ^ 

<?>Ti),$>&^ fiiSKtS, JH^4 

imm, 4Jutnmam&Lxm\*xi>x». 

:.£Hc8aLT20-20(Vt;Ut #4 L< (iGO-100 

( c ) IBTtt, ±l£ ( b ) IStcJ; 
( a ) r.HCfflu^>iiSStta»^r7D>f K*S» 

is#a?rci>o. (a) xmizm^hh&mim 

: . < . \- L X '< < tK^^IB t 3 *> \ ^ft-Ttc fr i 

* KlW3eBt^twJ:&f4^g^40--300 5 »J 5 

7 n > r * 4 *Bft v »Jg4fc7>> y yy o n n ^ ?Vu&T7/± 



(6) »»280 3 J 3 -l 

l 2 

£t4, ®->T. ftfcfifcaiiy/l/C****. SiOiAC 
ti. I - 6ft»%gJKTA *) . Z&wm-i X> r 
fctt. Ztr'Mt* a*\ S5fca»S*i4#. SiibSft 

10 ^^WllWiifit^^ivV. (r)Ig 

l:£nX&btLtz\Olfrhfcbf%4 *> t *-i£{zW& 

th'mtixn. &®co®M$>mm. w.ttf, ^ 
■s-fri^tt-c**. (c) zmzx^xnhixfz^ 

ffiBZ'ff'yXlXW 
20 ±iZSttf *Vt MtfVkfrtLtz^fU^ SiO: a«10--30 
MM.%X'2>*)* Sarftcp-500cpBJKOttRS«L. 
^ L TpHS. 5M1 ^TK-t « I Wfl-Wzim-i 
t51000ppjui:JiT . ii^00-800ppir%4ix4^ffiy)':$5e 
Tit>4,. ;^v/;K±Si02/H»0 (fflL. MUHE(C 

r«] c . ) ^ H'Jt2o-2oo<h 4 &«^r^ y &w>4 x 

*RKLTSi02^L4500M5000pj«HS.JK*4ii4 > r L 

TCvOWi^onn < y >vis y . his ; c ; xfl 

?r ') w fc A^T'S 4 , :^:?nf r^i > y mtL^MWH 
>JE**^^*c J: oT»^nfcy»Wi. 

n# ytt^*fiy^T*4*«. cns-is-f ^ >3^«ia 

40 ;l . y 5r Jn^. 4 C > (- J: y tEi tiS«or ;t ^ g tfea* 

is v y /7 y /p$ {#4 c: > tfirz h . ^ ^iBHt^*tt > y 

L-aipiG-4^tO^«4L i:, ril 
oBHt^Mclty/^/i, »(cHHlL^3o-f y// 

wiur. mmmimizji^WimmzX'. 
x&m-thzttzx*) , *frtts*f9\,imhiih m ziL 

H . ^T'l 3^y yyl^)i fc % o f y ^f.i 
50 { c ) Tmzti^X&fSlZiXfz&tt&mi . 



1 3 

4. ^/l^Vy/Mio^Tt. igjKia 

i o t */ /l- £f#4 ^ b #T*$ 4 , 
*JMW>y/Mi . WcMtf>#££ J: oTt>#4-rt# 

F 0± $ # 5 -40 ^ y * 7 D > T* "> X . tttt*ft&i£ 
- X 4 tfffg#40-500 $ »J $i7nyX'fahi> nffii t> 
Hi. z^M2aynmtmiMa< (a' ) . <b' ) 
9tV ( c ' ) <OXlta>£>fc0, **<9**v*f(fftf>«ft 

( a ' ) im:*K^*TOM*«3--»5 'J $ ? 
o>\ Si02-&^0.5-25fi4%, pH1-5T-*5 
B8tt*ttx 'J * y /Hi . tfcfc^ £>*a£>*rt ^4 ffiBtftfj 
i£\ (Hitf. WE#ISW»K268071^. HaC900348# 

&nwmmi f zim<7)ir&vm htitz tw<, »«* 20 

t&ftZiXh&Tm b WJtDi /D2 «ft# 5 *}»(7) t 
J>?$>titf „ ^co 3 er f U ^S^cOJgttli^ttT 

*lciftoT --«fr£L^4£tt«4j^no4 ?7i^> 
1 : i^oy^2rfflVi4^*?4 Uv : 
:«B2«*tt« ( a ' > . ( b ' ) W ( c ' ) I 

mm^ jj?fi ( a ) . < b ) ac< ( c ) oist 
«fp^fflv^ft4. tmfft. (a- ) zg-cii, & 

n. MsOX<iC<OW#«aaiD*(i, nn>f y/^y#cosi 30 
(telz*fLl.0(Btt»fc:aTWy>4C^*«-c*, (b' ) 

-r/l C0*»14 aKiSfiOiBJlD* 2r S i 0> /M 2 0*>ktt t L T 
3004 <-LT (c' ) TUX 

ti, Mfci&K£3<XreK4T'®*>>4 4. 
^ (a' ) . ( b ' ) JJulf ( c ' ) X?I£*$4Ch 

Kiow^ifcy^ar. ®UbnmzLxmmf%z.b 

(z.l >) , »4 ^y«ffi0.1«ft?^UTT*>-oTSi02«JK 

i -40S:s?b'o^5rr^* »Jtt*tt^ u*y^t#6 

witfTS*, 4fc. nffifcfilttCLTiWy/k Rfr: 40 
WLfc^y/ry/k *W7^/k ffl*y/U»t»4 

(ft ffl) 

♦fcB/WV/zl'*) n n >f y ;l ^ i j < X . L 

L T -tt$r* $ T-Tffi l*J0)*£±SeD! Ah (Oi&T 5 111 
J--*>ttft**TU *LT»W3^L»^J:4aJSK : FS 
#40-500 $ y 5 ? n >-x-* 4 £ V » -5 &9£i , 2^ 

xw^y/uottaa^j: 4 ^^t'*>4 . ^;t- 

i-U*ltTO«IBI^ftJ||WiH»-c*&^ Tie 50 



(7) *H*28o:s 1 ;s.j 

1 4 

nXoiz%lt>hz>^ 

9ci\ ( a ) TMtzii^ximmSt(?)aTJ 4 V<miei 
{•zt})l^J^ L < (i v / is <y i*<r)fcmftt&X{iZ i i 

y.-r ^y^^vsttiiKofaTiwaigs ^4 .. .-^ 

( c ) TMtzh^xtomzti&b . asttffittttw*-& 
0 $ y 5 ^ o yn%L<?)& $ tf>Bf)**f**-r 4 > ft-^ . 1 

4 i 0 tzm^M h ..(c) XS(C± 4M»<?«tKtt. 

Sr^'AliL^4. :^-aoratx^s«, ( <j ) x 
S**Tf*oai*C-. 5 -20 S U $ 9 n > ^Kfflrto(2tJ 

$ y $ ^oxfiiJKo«ftv^^3D>f r/i-i y»».* 
^ffi^4. 

*3Wi^ ( a ' ) , ( b ' ) »y ( <: ' } coxf»Ki 
iSR Tizit ~> X , 3 - 30 S'J5;n>Mn^'^ 

\z .(b) xstcfflv ^ii4 r;u * y * JWcBMtft . 
^. (a) xetzfflv*^ii4*;u>'>Affi. v^*^^ 

^x«±ca^^s^fii^?f<«st$rfla^4 1 . aafcy 
itz>zb-?c>mmbZ:*). $fz* *na-&yn *w&i 

(a) XH(C*>^T, flii^<l4ffitsaa6wnn-f I- 

n^f l-*SiS^Si0 2 «^6Sa%2-SA4i:. 1^ 
o L^>4 , Sot. r^SiOajRESil - 6ffifi%^4? 
3!tw-f-Opll*«2-5'C*4t^»4 Lv». 1 
T L . *fc . ( c ) XB*»T»*iifcy/l,!7>3o < ^" 



1 5 

(a) XgMfcWC. ^c0^tt£iKi7)an^ 
CjM^^AflL v^*$^AfiXl±*ft£^fi£ftSr 

&£^> u&4*)fc:fi«"c*4 . 

kCJ:9»£it4&tf>K* »»XI4WI^»>f*y«r«E 
ITU, SBt^oSatA^-CS «.*#7X^(fS L 

4-tcj; o»^/ifc^ y i* *r)vi) y izmtti z t 

B^W^^MtiS. Ztilzttl. HRteX 

yx*mm *n 4 it ^xtwra i x t , ue^«&«# 

tt^»c03D-f H.*^iCij % i§&\ »5000ppiOTtf> 

(a) ISMai^^^S/OAS* ~? J* 
*X«i i it *>^a-&«j^«*< . SttSK^Si Oz iZM l Ca 

NgOX«**>iai#fc LT*«Jti500pprijlTTtt. ft 
«*>±j£3 n A riVis y *gT-OWi««X(iiW 
t * 0 . R*Tfc85(»pp«eiJ:(: i £ v v , ( < : ) xg* 

7&xi>^%mz^ hWfcBtftnnvtA ytu^ij/fm?* 

>)EJSLZlt&ZbtfVZ%\,\ Vt^X Z <7>l500- 8500ppm 
*^*<B*<«V^I4T^.*-r*i:#i4>/tS r * L 

X. Z<Til3)\,is*7j^ V^*5/^AtMMcflMHSft& 

V/Hfc*iBStf4. 
±12 (a) XgKfclj^^^/Jg, v/^i/^A 



(8) ffift280 3 1"3 4 

I b 

*ftio£MjMin£fc*t4. ZiL^r;^ ytt*»B*> 
KtOfc. **-*fi£SS»S6Ut>4.fc3£. #21 < 

S3fl3it4, 

( b ) xmztetfhZtihTivii iitttHTOHMbP 

ffirffiSiClz/NzO^/Wtfc LT20iHTf(i. ( c ; XgiCl 

jt«2ooKUbru . ( c ) xmz & -> r m» l r t 

ififtsWBfe-ftr^W**^**-*-*, tS->T. Siib/!tO 
io ^;i/it20^200 . if st t < {±60- 100 k * S i ^ ^±Ifir 

( b } XSfcJ:6±ETiU3»»Jtt«rtf^)iJS4B«. 
SACfTi. 4 i 5 izZ&K < fia . fff * L < {±^STir 

( c ) ISCfi^MSiUW . 60XWT"C«±*WW 

TSr. 6C^lTWMI«M"C*4*s. ( a » XI?. 
20 «Cffll'.^*iiSttaiS^3D-f K*?^»^pH^2-4iO 
fc > « , JD«S1K*«150 , C S JB A 4 1 ^ tfl l » ,. 
4 fc . ( a ) TMtzm v ^ fe*i*JSttttBW n o 4 K *» 
iffc0pH#4 *r^S^ 513lT^)fc *J± . I«0 < c ) XlitVj 

aBSK* ff iarc«:jBir t 25(rait^tsu 

( c ) XSfc:i>(t4JD»U, 60— 250X:tD.5-40B*Hf! 
ttff WW Lv \. ( c ) It»T*K±. 

t* ^ . t l T-a«. si 02 fc l-c :o-3os«%^>ais^ 

W&tih* Z<?)Wkl£iz&\i>X. TilfiM&WTZ'&rffr 
r. % h tCfiV'/i L T v v.: <, j; v \f£ i a y 

i±, iB^1000ppmt)TTi)4. 

. *^ffe*(ffi*R^ >f * y(± n n <f y 

40 «Kio-3oa»%j5K^7v^ je^tt^ta^ 

tc{±. ssos/Hsd (M«±, H3iecis| ':, ) tiHtkL^O 
^m&<n-T)Vtt y B-f * % ^«t»fc:**5*4ie 
RA S *4. ^'r^'JI^/CK., ^iw±a* 
pH8.T^11*jirr. ( c ) X8(C«t4''/t/»»<ol8K 
*»*T4^(cJ8IB^fLttB«:ffli-»4k . PB-f *><7J|» 
±t>— «ccg4wc. t /;u+fc:Hfl!'r4^'i » y»^.-t 
^>^fi* c j84*&* s *4. I^A^irt&Ji. 
KSftl=«fiWk5r4*oneT;l'* y gfeMMCft, 
»««^«: Bca+cate L«:»«r,aBW 4 ~ «h (C ± 
=50 -?T<B±«liaccWftf 4C >: C.k ->T SfE^y/tx: 1 



17 

tan *ybmz*tfdub?i>ztizt->TYMm 
mzwrnztii. £«a»3*tfc'//M. m.iz*T% 

*&mzjzi>m2(rm6.iTmzti\ l yzii. (a- )i 

nizm^btibWt&YWsmmmtf'o. 5SJt%iilT? 
HWttrCfcfc*. ££. w«OSi02i8SA<25®«%Ul±H 

>K CO (a' ) XS(CfflV^it*Rtty/K^pH*<ltl 

Taim;Utf>k Stt. vvmiV/wo$jafc*2i< 

£9. (c' ) IgtciO^'btiJtV/l'COan'f ^t-y 
•;*ttWlMEIHlv««t*Wr^. Ceo (a' )I 

f t . ( c ' ) XfTCfS btltzVA*)? u4 yiVi/ V 1) 
«mW«lMBIWV****l,«rV*. 3 S 'J S ?o 
>*8&Ot&&<9i' 'J #V;Ptffll. B3IE(a) . 

( b ) w ( c ) xm*btei9amztih-)m±t» 

(a' ) XSt*J*t**/l'i">Afi. 7n-/^8? 
O8S)0fi(5. ( a ) X?§{cfcit£-?-ft£><7)SJs3ll£J: 9 1> 

-Mi 9 <c' ) JM\zi^ZlMBHSk\iWW)aa<f 

*iv-s»tiimhivz\\ (b* ) igtfcftsr/i'* 
■;tt«»st<oaaiD*ii. ( b > zmzmi* ti^nm® 

*Jt 9 tS^SHtS £ fc^TS 4*«SIOi/H20^ifct30 
0JSUifc«r6kW»} ( c ' ) ISfciHvcyjMJWM* 
tttLS^, (<--') XSfcfctt*aD&&SBi. ( c ) 
XSKfcltSMfciSKJ: 9 1 3Wr9*ffldtT»8Sft.* 
iiK 300C«±T(iyiWt*fiB9«< . 4fcs K3SXS 
<o»**8II*K>*::i:fc«rn. MmiflB. <Ni9. 

Mh-30CTCTIi0. 5-40^00 o T85fBffl&V ^ 

CO ( a ' ) . ( b ' ) &V { c ' ) SUu^il 

TJiC coy/n*>fc#tfr*-4l@K ^ya^ioooppnCUbt 
fc»ifcy/uaKjett*«T3#*. r;p*»;tt 

0*ttV/Ufc UTJiSiOj/ffeO^/Utt LT20~300k& 

x-t> 9 » «Mc^ y * ttww*Bttt. c<x4> y* 

f OP5N *>ftkHM *>*J: tJJBcJtfttoWJWB 
lOBW « - k jWWC* 6 . C ff&'S&ffGm an 
&IS9. y;UoaUMi. (a ) . (b) &tf (c ) XS 

6, 



(9) HR2803 134 

1 8 

(Htt«) 
SBIMl 

TlTlE<0JIS3-t-f h y *7idfiJJJ X (Silte/NaiOtMfc 
3.22. Si0 2 *#$28.5S*%) fc#«DiT. SIOtWE 
3.«MX«m*hy*.MeS»*||fc. grows 
ftftll*7^«-9-f M20BaiB4*y^lMBm 
±i2£»-f h y ^A^jffS-a-t c k tcj: 
9. Si02«JSE3.56Ut%. PH2.81. tKSME73lMS/atf> 
iSttSSoan^ K*Sitt£f$fc. rcoiStett, Alt Ik 
10 fcFeifb^ft75ppB«etTl^. 

*j»FFK«i"c«aiL. 3o»o«ss(ciofiji%o*ei 
-ft^Hj ^A*»ai2.og^«Brf tc^ati3Sfiot/i, 

»S>*lfcfi'&a8i. PH7.6S-^L» Si0z/Na20^;Ht80-? 

ftiiA. i3ocrmrF6«indeL«ttMiPLrrt« 

^K9ttJUc. »/J.*lfcaii^ J*y;l,-C*9. SiO» 
20 3.52MXt-**L. SIOi/NteO«jett*/HklOiavpH 
9.64T*>9. CaOliSiOa(C*fLS*tt5400ppn#i*l, ffi 

»r, ±ssy y ^ yA-fc^^iKatc j: 9 a*s l 
/ckC6, sio 2 j8JK2imji%o««ii' VA'rn<ime>ti 

*M*yi:£±T. JtSl.136. PH9.24. tt«125cp 
(20-C) . Si02/Na«0SSJg£:e/Htl26. CaOfW*0.113 
M%, <2«-(^y##$o.oi9ffiit%. mM*>1s 

^W).0020Sji%. «*S2080*tVcorft->^. £W 
•f-&k . MftV^ttT-r* 9 . *$Jil2S y 5 9n>X'h 

->tz. *LT:w*tt. IWWKUajaciiao-f r 

/l-v'J^e^S^.eS 'J =^n>ffto7t. ifc. BE 
Tffi*>^JWJ1"4 k :«3n-( y/t-j, y ^e^siios 
'J S ^ n > X'S> o fc. «f^EBB» 1 EtcC <7iYil<r>z\ 

o4 y att^wjfl^flwtufc j: 
cioiKB y * i&sfmT6o-cT-*i? l tz t z . 

40 CO>/^i&^7X«.i:C^(Rt. 9£tlL^kI^. # 

*S£(Wl«0ii5ttiiKO3D^ KtWSS (SiOj3.5(i%. 
PH2.81) 2000g5r/f7Xl^}itC«9. rWclom»?i 
m^^x^A^aS-OgSrSffL^^DL. - 

xwmA%7mfti-h>jrri>fcmm\2.os&mwL%tf 

bWXStlZtiZJ: 9 . Si0s/Na20:6/l/h:80aL f pHV.62 

nm^mz '&tz. 

50 co>l-g-?S5-2.5eoxir^ux^-i^u-r^ 



(10) 



t$»2S0 3 1 3 4 



1 9 



20 



ik^MtlOlX-h*) . CaO{4Si02CitLTS»tt5400pp«i 

iT«»LA. tt6ft£7VMittJU.092. pH9.36. ft 
£225c:p. Si02/Na20»£&*/UJtl85. CaO 820ppb. CI 
233ppm. S04 24ppm, «if£l620/*S/cip % BET&ft^l 
1 . 5m/z , mmMftMk? S167nju T#> o A , I ^ 77P 



5 



pH2.81) 200agfc^5X«SSfcSi). cncioss% 

fcSBSirf ZZktC i'O . SiO2/Na2O^^Jt70at/pH7.8 
l<DiB£&*:*#A„ 

^^^?S$r2.5e^^7 ; yu^S?^-"h7l/~7'^ 
Sfcttii*. dit*100 , CT'6B»R|j!ra»Uw. »fc*iA 
> H # 77Wi, Si0?.3. 52fii% , 5i0s/Na2 0»^6^yL- 20 
Jt88.0T#) 0 . Ca0tiSi0 2 K*t LT5400ppa££ f iT V > 
A. V*;UOpHli9. 55T';f>-oA, 

itftUBLA. ^ftA70M&ttSl.l33. pH9.2K K 
/£45cp. SiO2/Na2OS^a^/Hkl00. CaO IllOppa. C! 
265ppm. SO* 35ppia. «j|JK2790/£ S/ci. BETffiS^S8. 

W60rCl*F!£src&oA, 
SHIM 4 

^Sfe#l 1 <OTfflRtfrt- h U ^ *<50*jBSJfc fg,4 30 

•-t^SBSSf* vl >tzj: 0 . SiQ23.66£S%&t/>H2. 

l whim l . mz iomfi?67KBS(t^ h y ■> a 

*S»13.7*fcJW* L«r**f>aanrt-4 w <h [) . SiO;./ 
Na 2 0iS : e;Wt702ilXpH7.82oa*}Rt »A - 

I^iB^iS«'2.5«^x>'UXg^-h^l.-7'§ 
25(wfct3i^l30rT- 6 tfHftgft L A . »&*iA > »J fj V 40 
/Hi. Si023.6imi%5:*^, SiOz/NasOjg^S^/UitS 
b.0T&»), SiCfedWLTMftJtCaO 5600ppafc7.n0 S90p 
pi*** L TivA. , 'VW)plHi9.72T > *->A. 

^ *> V * ^IS^hiPiSS?StC J: 0 > y ij «J821 . 8SS% 
ifcTHUBLA. A vOMiitSl. 142. pH9.37. ft 

£79cp. Si0 2 /Nai0^&^/UJtl23. CaO 1220ppb, ZnO 
195ppdi. CI 30ppm. NCb 345ppm, S0< 24ppn££#L. 
«Sffi2,400juS/cou BETaK^Sll.Oi/z, f&fi^t&gl 



*> J SamWW"*C<:t=J: r K Si02 3.74fi»?i&CfpH2. 
no-f K*JKR2000g*Xp5X»B»K:«0. wil^tO 

s*%jgfli * ^ a*s«7 . 6^ ^ jgff l o aao 

L . 3CV^TMBMX*l«t»'J T >^7}cJ§Sl7.5g^}S^ 
7.39coa-&»S:f#A. 

s8tzfta«20T:T'6B*isa8iLftL a. ^fefiAv y ^ 

V;Wi. Si0 2 3.69S*%, Si02/KsOSteifrt;Wfcl01T 
*0 . HtfllSife(c#LT«lttO90piw**ft.Tl«:. 
V/^pH(i8.47T?>oA, 

iffltlWhrnul . pHr9.53.hL/L\ 

%*V&MLtz. W>tlTz*/Miltm.lO0. PH9.20. 
fiSS69cp. Si0i/K 2 O^^=e;Uiti43T#>0. MgO 710pp 
m. CI 301ppbu S04 59ppn$r^WL. ^mSQ070u S/r 
BERStt*ffil.li/i. IS6<i7t^Li£'f4 : Fg<i85.5i l /< 

same 

M5»^:)n^ H.i<jg?S (Si0 2 3.74S« 
%, pIG.85 ) 2000«5:#7XS«S^ ? ). liXClOS 
«%^fcV^^^^A^ffi4.8g*«ffL^^i ; >^JU 

L . &t 'T-^ 44g Sr«# l 
SsSdL, 5i0 2 /^-yx^ /->lt$> t/Ht3iatMi 

7.62^S^Srf#^. 

sshc ttii^i3or T-6 ^rajo^ la . f#^xA>y 

Si023.73Ifcl%, ^yx^./Hira yo.122* 

s?o. sio* At sufs-frT $ ymj&tzwtm.oX' 

AO. Htf(CiO:(C«LTttJUI3fi20ppBT'AO. pHfiO. 

00T*r>A. 

^^^flLpH^g.SOA: LA. 

* 'Clitt LA, f*^*lAV7lttitttl.09L PH9J9. tt 

BHJcp . t y x ^ y - iur 5 > -*w»o. 362S*% . si n 

2/* /x^ /-/I T $ >«ffi*/Ujfc47T'A9 , MgO*W 
^17ppb. flE«LS1670//S/cii. BETaf3rf510.6fl//-. fJj 

±S.ST'^> -5 A . 

T|TK^JIS3f-t- K y +7U fcfiv X (SiU 2 29.2*a%. 
Na209.47S*%. SiOs/NaiO%/PJtB.18) Sr>y»jRK 
2. 90fift% tCT^T'^F: L . B-f * >>^J&<:3ti?l LA 

^ 7 a tea lt sio 2 as2. 9oaat%aL f pH2. 85^tt^ 



( 

2 1 

fc^hU^i4«W.66gtJ»UWfe«ahL. Si0 2 / 
^O^MfcSOfcLft. pHW.SGT'&oft. w^fi^JSS- 

? 6 ^isum* l ^ . » ^iift ^ y * y/ni„ si n 2 2. 87a 

t%, SiOi/HajOajgife^iHtlBT* 1 ). CaOliSiOifc 
tflT«*Jfc5300ppn*4*U V/KOpHU9.67T*Ao 
* «- • 

r^;U«rlB^^iWltfcJ:i)Si0i}iKl6.0iJIX4 
TiSISLft. »fe<lftWWiJtfil.098, PH9.32, 14*7 
Ocp, Si0 2 16.0m«%. Si0 2 /Na20S5Sffi^;Htl08, CaO 
SBOppm. CI 30ppib. NO3 313pph, SO* 22ppsu WSBLY? 

i>9. 3bju-c* oft. r *>wwi6<rc 1 rntsfcch** 

»S09 1 r> ftft >- y * UK21. 0Sg%o i/ y ^ y 

$S&£ L ft i3 v A tcii L T x »J *a«l5 . TMM.%9) 

»tilft^;W±ttai.092. PH2.20, «*13cp, S1O2I 
r».7fiil%, Na:0 190ppuu CaO 185ppm. CI 144ppbu SCk 
16ppou t8»K3.030juS/cm % BCTffiKfrffiE.OB/i , 16 
WSHIBaifiSTO liW . 60/i T5> oft. ,r <n V/uasa 

««»«C«0, sICO»rt^X^650^720Torr % ffiffl20 30 
-4<TC fcfilfcfrtf 6 % ^K^tM ? J -/H2. 020«£ 1 

4.5cpT'2>9, SiO*#*pfS14.3fiSX HiO^Wl.Oft 

PII2.81 ) 2000gS:^9^»«»fc:*0 . ClflClOffi 40 
«%*&ffrt h y *J**S»12.0S:«# L<rt«4>i«D 
L, SiQi/Nat0*;UJt80fc Lft. pHli7.8T£>oft. 

»iCtt&A130TCT 6 B#fSJMft Lft . flMifc V7Wi. S 
i 02 3. 54M£% > Si 0* /Nai Q»5Sfc*;l'Jt 107&l>pH10. 07 
'."Aoft, Jl^//i-S:i58niPaBEB^TSi02«K21.9ffl 
M%£Tift*8Lft. »&ftjfcWWi* itffiM44. P H9.6 
9, WJK4.3cp. Si0221.9Wt%. SiOz/NazOSg&tA, 
ttl26. «»JK2140juS/cn. BETScft^ fill. On* % »ft 
JK»aftfe^fB526.8n/iT'Aoft. ^vOWfiO^S 50 



1) »$!*280 3 1 34 

2 2 

tt*H*l2 

K5.01JI%^#«L , »^*iftCO*jg»1500<^*'7 
* J ^aSftlL . pH4.54>: Lft, 

C»ftS**ifct:i siQziBJK4.0fift%^ft«l 

800s?:t#ft . i*lfclOMt«*B^ l> y ^A*ffif»j 
2.0g$:J5U-t, SiOj/NaiW^JtaOfcL-ft. pHtt9.0Tfto 

ft. 

si <0#&?S2:2. 5 e tf)*r > U h 9 1* - :/B 

Si0fe3.97M%, Si02/Na 2 0afett^/Ht87a 
6*pH10.46-C'£>oft. 

aUBLft. »A>*lfty;Hi, ibfii.138. pH9.9S. tt*4 
0:p. 5i0221.2S*%\ Site/KaaOStttt^E/HtSS, ^3 
g2520^S/cm, BETffi&FSB. 9ft/A . »W3tttaat5-'f 
fiS91.ao/*'C*oft. ZWMi. 3B30O*7-a»» 
t J: 6fflU9»tSSiift J: 9 (: . a < yr*i, »; 

PH2.81) 2000gS:Xr^SKS»fcSO. wiltC 10« 

^ J o^SDLSi02/Na:0^;Uit80>: Lft tt pHti7.62T'J> 
o ft . CaOiiSi 0 2 CC*J LT a*Jt540ftipi-?* o ^ rt 
w i?Jifi^iSr 2. 5 e > W ASJ?r- h 7 - y-W 

S»rttcy^«HWR*«<fe«L , 80»ttS'«S^-.ft 
pH2.81) 2000g«-/r9^«SWt*8»). w/LC10« 

a:«r ^Tiosi%7Kisft^ h y y >^7.k^u3.8g$-}«^ l i- 

tf^aSJllLSi0i/Haj0-t;UJt250t Lft, pHli6.54"C*- 
ft , Ca0{iSi0 2 lift I X lUtJt5400|ip«rA n ft . 
^ ^I^fffi*2. 5 £ c7) 7. x > U 7 s ^7f- K ^ ^ - "/^ 

Mm 1 ^^ttllKo 3 a 4 \' TkiSifc { S i 0 2 3. ^(.gfi 
PH2.81 ) 2000g^Xf7XHS«icRO. I^ClOSc 

l> a^n««s«*BMi:^f y o^&mmz.os*® 

^L^^muLSiOz/HdiiO^tt^oy Lft, pHi47.4,S 



23 

Vt>~>t:. CaO(5Si02(^tLTM41tl0800ppiiT*o 

ox:?6i%mmLtz. &mt. ssrtfcryinefts** 

UQSflllO 

1 . 9MA%<n TiVis y ttoftttS' g ^ WHOOg * fi-fr 

BfKtfWIS»+ h y ^JtfcffvX {SiOa/NazO^/ktt 
>.22, Sitfc*ir*28-5iJI«) fc«*tllliT, SiCfeig 

£9. Si02««3.2S«%. PH92.9K ttflM667j*S/cn 
tFeiCbaS^|f67ppdBWLTir\fc. ±ESttS»03 

mmtz. #hiifzM&mt* sio 2 3.i8£s%. phs.os 

Sr-^L, SiO 2 /Na 2 O^;Wt&0, CaO 206p P nT£>&« _LK 

it. »10o/ii?i)0, ^$(i60-200n/rCtf!)o^c X. 

>y**)ttT-fB4. 12.6mjuT*J>o*:, ZWMiSiO 
:3.1«MX**#U SiG2/Ka20SS£a*/Wt93. pH9. 

&fc, ftkMvfMt* JtSl.132, PH9.59. &J£46.5c 
\ , SiO?/Nai0SSS?&^/i..itlO7 % Ca00.13&£%. CI 5Sp 
pnu S0< 39ppm. NO* 489ppn#fTU ^$Jgti2610^5/c 

imWh o*i«nfe»o . * ^i8lB^ y # 7>£SPKT60 



2 4 

§S*S«12 

3lifi«in(cfflv^feitfctofc|SItigttf$»co3o^ K 
*JKR (Silfc3.2S*%, PH2.91. ttW*667/iS/cn) 20 

+ h y 2K«-ft»Tt;satflaDi l . iojhbi 

m\$&<r)riu< Yimmt. pH4.3o? 
h->tz v act >riosfi%tfoffiKx?^>- <7 A**giSii. 7* 
siwrFfcsataan 1 . io»«3E*cio«i?s*iHk+ 

10 hy^*gsi3.0g^^TicSiatiSJnL/i. t#o 
ftfcffi-SfBKi. Si02 3.18filt%. pH8.14Sr?T\l. Si0:/N 
a 2 O*A^t60. CaO 300ppbT*&. iJefi*»«rrtSl; 

2. 5 1 <nx^> u xi?^- h ? r«»«cftiML . 170 

D>f^> y*^>fi^m. 117ajuT*-?ft. X. BET 

20 n*Qh*>tz* wW/msi0 2 3.18mJI%*r^L. Si0 2 
/Vj0^5gft^/Wi:bl03S.^pH103-rft ») . ¥AOyft\i 

^ffasrRs^jasKct ysaT-caoiLT, siozi 

o. om«.%^«ffi > y fj Yili'&tc . ^ ^ii^ yvi, (a . 
Jtfil.061 % pHIO-06. fij£25cp. SiOi/Na^OSS^S^n 
fcl09. Ca00.07MM°o, CI 30ppm. SG 4 19ppm. NO2 260 
pr>nr£lTU «*E(4. 1420//S/cnT'* ofc, i8fflt,t 

(^^^ LK*I L at ^ I h , W t J: 0 

*m$. (SiO:3.2Sfi%. PH2.9K t«^667jL/S/ci) IC 
&*$m£X. Si02«K1.6S»%. PH2.90, mSS670 

40 BBttWtfc. ait^K^^n^f K*^i4, pH4.10'C 
^^T10£S%^K^;u> ^A*^s.8g^ 
mt*T(cE?St-i«jnL . lOfl^HKtci01MSs*i(Mk-M- 

y ^A^sfff7.R9g*affT^MaT^j!iuL^ ( »«i 

fcS-&ia(4, SiO;1.59SS%. pH7.^4^iKL. Si0>/Na:: 
0^;Utt60, CaO 150pphTA&. ±Ea^»*rtSil2. : 5 

Bttt^rt-ftiT^sWiJosr,:. *S(4. %flQauZ\ 
50 (5.rK)-250(nxi T'JP> o . X. SftffJ^BKLSCr ( H3D^ 



(13) *R2 803I3-1 

25 2 b 

X'hitz. Z<r>YiV[±S\QA.^SM%i^l . Si0 2 /Na 2 flS^I5ltilCiSa»¥S*->7^, ^W0l.«Si0 2 3.!6 

/L-Jt95&r/pH9. 47'C.fc >) . ^VU^TBifg*') S*%*r£1? L . SiCL7Na 2 0^&&*;Uit78&l<'pH9.6T 

&^Tum&^B#<r>-><)fr/iimm *>y. y>i^^muv&it>(>ti^:t^r-.. ;%^x'±im& 

i-whrp&mmzj: nm&Tx-msix . sio 2 io.is* \,w#.<r>i- y^y^s&m^a&mij: omistt' 

%<r>wmi'>)frri\,zmz. ft^iiftv/m. jtfti.oo >a^LT. sio-.a«i6s«%7)a»sa>-u^ > //i,5rti^. 

1. PH9.16. «iJS32cp. SiOj/Naj0^ft^;UJtllO, CaO ®£>*lftV/m. ttSl.100. pH9.54. f£j£72cp. SiCt/ 

0.08ffi«% % (.1 27pp«. NOs 290p P m, SO, 12pph"&# Na 2 0?S^3;*/l.Jt90.7, CaOO. 11S4.V CI 2.8ppou SO 
U 3£#£<;L 1200mS/chiT*>->*:. SHUCJ: oT 10 , 34ppm. NOs 273ppib^L. 12*«{i2010wS/cBT-jS 

> vttY>v<mmz\$^mm>L>i\tcfr-otz, tefUctnTt. > u^;i^mmz^mm 

x-h^x-h^z. z<r)Y>i£tf5zm±t,zmii&.ix mtzt^b. i. r/mt-kssrcfsoft :<n/Ji; 

LtztZZ. t(m^/,^^M-z^J:^tm^m Tfyxm.l.t.zimiSL'l&Uzyzh. 

MRKSiifc. fcJf&J; y iS*7&M?A<ftM$ftft ; 

;fl (Si(h3.213t%. PH2.91. 1gSSjf667/xS/ci») CfcE* (BETSllCJ: |>m^S125 'J$?cy. Si0 2 20it«%. 

SrjD/lT, Si0 2 jiJg2.0ag%. P H2.90. tg«JK820,uS/ fc;Ml.l29, P H2.9, W£2c P ) lZ®*Z:1iUX. Si0 2 & 

'■m^Stfcim^J^Klft. r OjiSIf SKiiil&OOOg 20 S3.2Sft%. pH3.650Kttvy#7';UjSiff£il3iaL 

S-^^aK^SlcSAL. ftoTi02*%<7)*gHL-f h ft. .I£>&tJ:> y *V'/l^ES?2000g*rt^Jt3 I <7)#-7 

*&ltft. vSttliROnn-f h\*iSf8sOpH!;i4.32T'&~> ^jffll.7g*Mf-TO3s!)DL . g&TT'10#|SM¥L 

ft, <X^Xn0tm%<^mmt)W>^/^m-m0g : S:mf ft. .iEK101f&.%<O*BHt-?- K 'J ^^*^14.2g*r^ 

Tizmizr-ttMi . ioM^cioaa%*K^^ ^ y •> f^TtmvamnoL. io4HSB«tf *«(tft. ra^tftai 

Sfflti. Si0 2 1.98SS%. pH7.42St^L . Si0 2 /Na 2 0* /l,Jt60 s CaO 200ppmX'AS. tttllffig^&Srrt^SS. 

/Hfc60. CaO 500ppn"C'3>l> . hie?I^»S$r(*)S*2.5e 5« cr>*7-yUAW*- b 7 U -7??88lCfl:ii.*.. 130*; 

<r>x.*r>VXW*-Y9V- 7%mtt:2**; 130-Cf T68#faj D sW!M5rff ->ft. HktttZisVfr/Mi. tg 

^^M^Jl^^^ft. ^{i^jfsi^fc^tt?*i» 30 TgSiS^RlSC.i'), :ia^y^t,<)^m-i)mF<^m 

#*j£L. WM&*7r^%ij->tz. &Zktm'->tz, ±*(i.l5uuX\ £*Ji50--3 

oomuT&ofz. x. mmtm.mzi7^nn^y,vi. 

fimo)r>i<ti>)&kftyn (Searesaa;,j:6fr?-fi5 ';*«of3TFaii46i«^T'J>-.>ft, x. mmz£>mth 

= y ^oy, Si02?ftJS20Sfi%. JtSil.129. pH9.4. Lftrwr/o-f v -y^>a-7gm4.7»^TA-' 
f*£4cp) ^-tK^SK^ *y^S®BgT-»S-ri.C fc, CW//UlSi0 2 3. 16JUtX*«»L. SIOk/NatOtf 

,t ofi^iftiBtti/'j^yyuciMc^juir . sithAK «a*A-tt7o. phio. 1st-* o . yivmmim>t-Ax 

::mS.%, m.270)Wt&-sVfrf>lt:WmLfz. ZO 4*»->ft. 5JCv^T'JJBIHlv«tt«i' , J» 4 /*H««H 

iHix 'J^«//U2000g5rrt^fi3 ( *>#5*«!gSfc:8 «-J»3a«afc:J: 0 SfflTf «ffi IX . Si0 2 ?SSl0.2fifi 

AL. *^T10B«XflWm»^^^^A*iBai2.9gS- %Vimi'>)frriV*®tz. nhtlfz^Mi, ifcBl.Ob 

MfT(C®jDL, SfflTT'10*IgHS|^Lft. MlClOffifi 40 3. pH9.98. ttffil2c|., Si0 2 /Na 2 0?i&5g>frtAJt89. CaO 

^OTkBfffc^h'J^A^SSffltM^gSJSl^TKkiaT-aS 0.07mS%. CI 3ppb. SO. 34ppo. NOj 273ppm 

»UL. l<WHa»l»^tft. DUltMii. Si0j3. !it900/xS/c«T'*»->ft «ffi(C«t ->rt,x 

lbft«%. pH9.3Sr^L. Si0 2 /Na 2 0t/UitW. CaO 21 5p «K«S&(fc»i|g^^ix^.-,ft. d<0«fBv 

p»T'**. ;X!cJJiIig-&jg5-^fl2.5e(7)Xf-yUX *PSTT60X:T'«T?Lfti: 1 ^^frctjfc'ST*-. 

K^-t^U-7-^S(;fta,A. 130-CT'6b$IS1Jjd»W ft. ZKW/il,**,'? zm±.lz®*5LWSLUzb &: 

H*'fr-ift. '&hi\tzi'>)ii-r,u±. ttmmwmz MY**M*K^Mi,tkV#MWlWL&tJz ' 

J'/Woft, *3(i^l0m/.<T', ^§ii50-300i»>uT'*>o ® ftno < > »j tUphtth ttfBinT9,fi 'Jti-^tt 

ft. X. »fl«iattLffiKi*3O^^£/y^<0tt^ffi ya. (BETifefciittTassys^oy. Si0 2 3OSft 

(i. 65w«TAofc, X. BETfttiOStaiLft^^o % %. P H9.9. HJI1.21. tt«5cp> 4r*«ffl|»^ * > 3cJfi 



(14) 



11*28 0 3 1 3 1 
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2H 



CtfcK$ill;iT. 5iOz««3.6»i%. plB.52cORtt* 

">.83feSL. Si02/Na 2 0 : E;Ht70. MgO 190ppnT'£>£, 

501^ y *tt?«c«Ki *ff£Kr*nM> w i: #¥'JoJt . ± 
SFiiftllajLtT. £3U4<K250wT*ofc. X. ®W 

tf^StfP&tttf. 9wT'for>tz. Z <0yVWiSifo3. 57S 
Sifo/Na £ Offl56ife*/Wb8h PH9-83T* 

USLT , Si02««i5.6fi«%<ois«y y 

«6ilfcyVM±. itai.098, PH9.70, ttJg'83cp. Si0>/ 
NazOa^ffi5£;U-Jtl03. MgO 823pp*. CI 17lppnu S0< 22 
ppb, NO3 4pph£1TL tp!K«i2<y95/xS/cmT*o^:, 

a»tc i ot t y y t V)vammz\tmum&hi\% 

fritz . .1 ?>i8*S v 'J /y v'/u £ «(HT60r T'S# L fc 1 

«ttWl7 30 
3SJfc«14TW i '» fcilfc t CO t PI t "ih'K^r n-/v U ft* 

>. 2«ft% , pH3. 27co&£ > y /r y/HKK&fll! Lfc . 
maizisjk l , fci ^TiOSfi%igft;^;i- 3^>ii*s«4. 
d€/x?/-/ur;= y2.44g*JBffTlcaa-C«h 

u iMHfflWP*attt>t. fs^fifca^aa* sio 2 3.i9 

/Ht27, CaO IOOppbT'&S. »C±Effl<&iK£figa3 

lyrcx^mmtum&ziiit:. ^htirz^o/r/^ 

i t . STSSt^El^tz «fc 0 . n n 4 M, is y 

rM50l^y#*>ttTg(i. 54.0H/iT'*ofc. X, BET 
tetcj: 0KajL/d^3o>f yjui, y**)&-7&ttl0.3 
■/itft-)ft, -^/MiSi023.19SS%^^WL, SiO 
yx* y ~;pr $ /t-Jt36AtfpH9.45"C* 50 



»lt. siih«i5.auiJ<«Mii^y* x /^*»fc. 

»4*lfc % /;Wl, JtSl.098, PH9.21. fif«8cp. SiO;/ 
=e/X^/-;UT=>a^a^/Hfc47, Cafl 470 P p B> (1 
3ppb. SOi 35PPO, N(b 290ppcr^^L . S*g(il300/i 

coYfl-ZtfvA^zWfiL&t&lfztZZ. tit&err 



it> ■y*y/MwaE*miiLfc, -i^SHt> y/r/>u% 

T10a»*««!*/l i^^A23. 48t«ffTfcJ64B L . 

m&TxnQftmtiffitm-ttz. jEcioat?6o*ttft^ 

Wtf*«Hfc. #*<ifcfif?att. Si0 2 9.76Sit^. pH 
9.79^L. SiO2/te20 : E;Htl0O. CaO 400ppbT**>6, 

fc- ASUIBObjlcT. &Zli\QQ^4QQnjjiT'h~>tz. 
X. HflWCttaffiHJ: ^> ^ CM > y *^)fi7ffitt . 
333«/«^A-5fc. X, DETStiOJKBLt^^nn-f 

29.76ffll««r*»L. ltfil.06K pHIO.22. ftftl2c 
P> Si08Aa«Oi(iJgffi^/Htll7, CaU 400ppd. Ci 3ppiu 
9D4 7ppb. NDs 880ppid^L. ««K(42170jitS/cBrA 

9, ^/^^^is^^ii^^/j, i^)«iffivy*v' 

/l-$r2ffflT60"CTffi ff L ^ -I ^ . I Y K'C i> JEffi'C 

(^rmi4o^ y ^?n>. siu 2 2oms%, it 

111.120, PH3.0. tt|g2cp) t*6«lir. Si02flff?.2 

311%, pH3.icoBHt^y^^/uar»tsi«L/w.. :o 

g«r«tfTfc:aaiDL. KaTTlOiMJIOTLfc. SunOS. 

mi. wtmimmitz. wMtta^aii. sm?3. 

16^^%. pH9.3£77xU Si02/Na 2 0^^it70. foO ISOp 
paTA5. • ^tc±§es^?g^rtSS2. 5 e CO^x> V X 
SI*- h ?U- X®&iZf±xK* . 13CTc:t 6 »¥EIJD«M!i 



( 

2 9 

jam. no-f y/uis'jt/f&^ffi&mi.. mmw&iz 

tz. 

mm 8 

frftvimw&mzSi ossn^^y *r/>u (bets 

lZ£&n : ?m2$.V$.9n>. Si0 2 30S*%. Jtffil.12 
08. pH2.9. «J£2.5cp> 2000«5rF*lSA3 tnrtvXM 

«ou mmmzffliK. n^iitz&smt. sik2 

7.7ftt%. pH9.85*-*L. Si02/N<u0*;Hfcl00. Ca015 
OOpprnT-A & ,. <XiC±K jg^-Jff £ (*lSa2 . 5 « <T> X r > U 

J)> V *V>\ \zMtt>f\.tzmt\i. Wmr>> 'J ti^iv 

ii. mk<r>mmii r )t>m^jbm.yMtm^K mm 
■ y t v/u. mmzx&mmi/ y . 

^* 'J^JKx 'J Jr- h . T)ir*>\,is y T- v triWtft 
WIS. ttx7;^' g y, jftftfl. jjSjjgffl. #®}£tt 

m. mikwfa. ^ht-fh.pi. ^.v 30 
ry y^*«jWft'S>ftT^&.. 

iifiz&m&mizli Vy*-H-tf>!?%< . 9 7 •/ ? iftt' 
«lRU&k>*4>A>3a«&y. «tti:<0*«tt. CMctt. 

t \zX 0 . SfflSSffl. 58*8«aiJ. *MS-W«8?g-£i$ 



15) $$#2803 1 3 4 

3 0 

*iv>\>t zw&thz. bixzi: nx. zcr^mm 
m.n^7 jji Ym>m$(,t\.i. ttz. issamt 

li. «£*<0^-<Mr/l-;S:Pai(cfflv^ > :i:§<c.a^ftS* 

io ffi^t»i*>*«JiaiL4-v\ u->x. ih^mmsmmz 

w&mp&mwwiim bu^^ib^^ix 
Bfi*w. *-<?>m<ommzm&iih. 
mwmbixm^&zbtiX'Zz. mm. -j>7<> 

20 jgL. S^«f*(ciieJjj|*ii/^iii**«^^ft&. ^ 

mvsmmb ixm^i zbtsx-zt. t^ammffmn 
mmb L-ctfflu^fts. 

»a$ftftmtt. 7<u, dc^jMnm^fti. «^ 

7- Sr ? itT 7> ^ I W: / •? - £ ? -tf S CI r. 

mi^mmm. mm. y <>vj,. m 

W%r>>- y Ji»V'/l-5rJjo/.T*^-eft-? f ftiaclKt5 h . * 

wtmni'VMMt. mz. mm. ywttmb 

LTtFBt-^ftS, pijiti", <k-x MjSKnli»]MT' 
RS5* { fflv^5ft&ffl^ca. y^$. JtK. iSSL ?n 

^KiPic^HHc/)^ y ^•/^Srirai&i t e j. o-c<- 
ifiKfc:-*^* 1 )^ y /■/ r/uis-joi « t . 4msm^y>i- 

iz'SL t . Wfetfflttc L X t WaoatBliWjhSft i. . 
©.'BSift^^^-ft S •tt-s tot:. ; oififitWcaA 



(lb) 



8fF2803 1 34 



3 1 
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